Identification of the phosphorylation sites in early region 1A proteins of adenovirus type 5 by amino acid sequencing of peptide fragments.
We have mapped the positions of three of the phosphorylation sites on the 289 and 243 residue (289R and 243R) early region 1A (E1A) proteins of human adenovirus type 5 (Ad5). These proteins, which play roles in both transcriptional control and oncogenic transformation, have identical sequences except for the presence in 289R of 46 additional internal amino acids. Phosphorylation was detected exclusively at serine residues. E1A proteins purified from [35S]methionine- or [32P]orthophosphate-labeled Ad5-infected cells were digested with trypsin, and two phosphopeptides were isolated by reverse-phase chromatography and subjected to automated Edman degradation. The major species was shown to contain a single phosphorylation site at Ser-219. The second phosphopeptide was shown to contain at least one phosphorylation site at Ser-231. A third phosphorylated tryptic peptide could not be eluted from the column but was isolated using an E1A-specific rat monoclonal antibody. Following subcleavage by Staphylococcus aureus V-8 protease, this peptide was shown to contain at least one phosphorylation site at Ser-89. The present data indicate that both the 289R and 243R E1A proteins are phosphorylated at the same sites, at least one in the amino terminal half of the molecule, and at least two toward the carboxyl terminus.